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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a method for dynamically specifying an 
exclusive/shared area and to always perform optimal' cache coincidence 

control . 

SOLUTION: An LI cache consisting of LI data (a data array) and dir (a 
ill rectory) are provided in processors IPO to IPn, plural L2 caches are 
connected with the respective LI caches and the L2 caches are 

connected with a main memory L3 . An SCHC ( L2 cache reference history 

control part) inputs pieces of L2 cache state information 360 and L2 
cache access request 370 from the L2 caches and discriminate their 
attributes (exclusive areas or shared areas) by every line of L2 . An SCCC 
( coincident control part) performs the coincident control of the 
respective L2 caches by an invalid type protocol or an update type 

protocol based on the attributes. The attributes are discriminated as the 
shared areas only when a line shared by the plural L2 caches in the 

past is accessed again after being once cancelled by the invalid type 
protocol . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an efficient means to manage instructions 
and branching prediction information about the instructions of a computer 

processor . 

SOLUTION: When prediction information is stored in memory hierarchy at 
plural levels including low level and high level prediction 

caches and a predicted information value is fetched from the low level 
prediction cache and when no predicted information value is stored 

there, the predicted information value is fetched from the high level 
prediction cache. Pieces of the prediction information stored in the 

low level and high level prediction caches are periodically updated by 



using the prediction information stored in the low level prediction 
cache. Furthermore, efficiency of management of the instruction and the 
branching prediction information is enhanced by integrating the low level 
prediction cache with a low level instruction cache and controlling them 
under common management mechanism. 
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ABSTRACT 

BE SOLVED: To obtain a cache coherence protocol which uses a 
rence state to increase the memory band width without 
riting back a change value to a system memory. 

en a tagged state is assigned to a cache line which is loaded 
ange value latest, the history state related to the tagged 
is moved between caches (in the horizontal direction) can be 
ore. This system is also applied to a multi-processor computer 
g clustered processing units, and a tagged state is applied t 
e lines in each group of caches which support different 
unit clusters. Priority levels are assigned to different 
ces, and they include tagged states for response to requests 
corresponding memory blocks. Because of use of a crossbar, a 
mediary response is transferred to only selected caches which 
by this intermediary response. 
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ABSTRACT 

PURPOSE: To save the load of a memory bus by providing a function which 
predicts a write request at each cache memory. 

CONSTITUTION: This device is equipped with cache memories 10-12 connected 
p'ural processors 1 - 3 , and connected respectively through a memory 
! ; :o a shared memory 14. Each cache memory 10-12 predicts a write 
a read by the processor by comparing a value stored in a register 109 
/„■„':. i. he value of a register 110. The cache memory which receives the 
:. r f\i,s i erring request of cache line data from the cache memory of the 
processor which issues the read request, invalidates the cache line data 
a ; : che cime of predicting the write request for its own cache line. And 
also, the cache memory of the processor which issues the read request, 
scores the absence of the cache line data in the other cache memory at 
the time of predicting the write request of the cache line data 
transferred from the other cache memory or the shared memory. 
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Data cache miss lookaside buffer circuit for data processing system, 
provides predicted values stored in buffer to execution circuit, when 
retrieval of value requested by load instruction misses cache 
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Inventor: LIPASTI M H 

Number of Countries: 001 Number of Patents: 001 
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US 6487639 Bl 11 G06F-012/00 

Abstract (Basic): US 6487639 Bl 

NOVELTY - A buffer (60) stores a predicted value for the load 
instruction. A control circuit (62) provides the stored predicted 
value to an execution circuit for processing load instruction, when 
retrieval of the value requested by the instruction misses the cache 
(50) in a memory. The value requested by the load instruction is the 
data to be returned as the result of the instruction. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following : 

(1) Integrated circuit device comprising data cache miss lookaside 
buffer circuit; 

(2) data processing system comprising data cache miss lookaside 
buffer circuit; 

(3) hardware definition program for defining data cache miss 
lookaside buffer circuit; and 

(4) hardware definition program executing method. 

USE - For retrieving data from data cache in multilevel memory 
architecture used in data processing system such as multiuser computer 
system e.g. network server, midrange computer e.g. AS/400 computer from 
international business machines corporation, main frame computer, 
single user computer system e.g. workstation computer, desktop 
computer, portable computer, computing device e.g. embedded controller, 
etc . 

ADVANTAGE - The predicted values associated with load instruction 
which miss the data cache, are limited and the most used and greatest 
potential latency instruction are predictable , thereby reducing the 
cost of buffer and increasing utilization efficiency of value 
prediction for given size buffer. 



DESCRIPTION OF DRAWING ( S ) - The figure shows a block diagram of the 
data cache miss lookaside buffer circuit, 
cache (50) 
buffer (60) 
control circuit (62) 
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Method and equipment for controlling uniformity of treatment of substrate 
surface by action of particle beam, which includes measuring emitted 
photons, for use in microelectronics 
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Abstract (Basic): WO 200165596 A2 

NOVELTY - The method for the control of uniformity of treatment of 
the surface layer (101) of a semiconductor wafer (100) with substrate 
(102) by particle beam (F) of e.g. Argon ions includes an instantaneous 
measurement of the number of photons (1) emitted due to the interaction 
of particles with the surface and is carried out in connection with the 
detection by imaging in each elementary zone of the surface as defined 
on the basis of the resolution of formed image and in the course of all 
treatment. A variation in measurement is determined as a function of 
the position of emission zones in order to determine an average of the 
spatial distribution of the emission intensity and to measure a fault 
in the uniformity of treatment proportionally to the difference with 
respect to the average. 

DETAILED DESCRIPTION - A step of adjustment or stop of treatment to 
set off when the fault in uniformity is greater than a predetermined 
critical value. A step of measuring the energy of photons detected 
locally is provided in order to follow the advance of treatment and to 
adjust or stop the treatment when the energy variation exceeds a 
predetermined difference in a given period. A step of measuring the 
total number of photons for at least one energy level is provided. 
An analysis of spatial distribution of emission intensity determines 
the local fault of uniformity and a modulation of beam scanning 



required to correct the fault. The means for selecting particles in 
velocity and direction are subjected to the analysis of spatial 
distribution, and comprise collimation which selects particles in 
direction. The measurement of uniformity of treatment is recorded for 
historic tracing of parameters in successive applications to each 
wafer passing in the production line. The equipment comprises a photon 
detector (103) which forms a digital image and is connected to a signal 
processing and data management unit (104). The photon detector is a 
digital camera or photo-digital apparatus equipped with a 
charge-coupled device (CCD) for intensity measurements, where the 
wavelength of light emitted from each elementary zone of treated 
surface corresponds to each pixel, and after calibration, to the number 
of photons received by each pixel. An evolution of intensity of 
dominant colors is determined in order to follow the evolution of 
treatment. The photon detector is cooled by a device operated by the 
Peltier effect, or by a cryogenic fluid. The means for selecting 
particles are controlled by the unit (104) as a function of 
measurements and comprises a set of adjustable caches for local 
adjustments of particle flux in order to compensate the uniformity 
fault. The photon detector is zoom-focused on a part of treated surface 
in order to increase the resolution, and the scanning by photon 
detector is synchronized with the scanning by ion beam. The photon 
detector is mounted on a motorized platform and is subjected to 
successively irradiated zones. Several monochromatic photon detectors 
are utilized in combination with a wavelength separator. 

USE - In methods for treatment of surface of a substrate such as 
semiconductor wafer by projecting multi charge ion beam, used in a 
number of applications, such as the formation of layer of gate oxide, 
cleaning and preparation of surface, the exposure through mask and the 
etching of dielectric layer in producing micro-patterns of integrated 
circuits, and the formation of nano-points of silicon oxide by flash 
exposure in order to form the quantum-effect components; by use of ions 
from e.g. an electron cyclotron resonance (ECR) source. 

ADVANTAGE - The surface treatment is controlled in real time, and 
Lhe uniformity is improved to a precision of the order of micrometer. 

DESCRIPTION OF DRAWING (S) - The drawing is a schematic view of the 
equipment . 

Emitted photons (1) 

Wafer (100) 

Surface layer (101) 

Substrate (102) 

Photon detector (103) 

Signal processing and data management unit (104) 
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Abstract (Basic): US 6282614 Bl 

NOVELTY - Higher level cache inhibited if hit predicted in 
current level. Window of given size defined e.g. S. If miss occurs, 
device (8) predicts next miss will occur in next S accesses. If no 
miss occurs in these accesses, hit predicted until next miss occurs. 

DETAILED DESCRIPTION - Power reduction is achieved by inhibiting 
pre-charging of bit lines of higher level cache and by keeping address 
input to that cache at same value as previous access. An INDEPENDENT 
CLAIM is included for circuits to implement the described power 
consumption reduction method. 

USE - Power consumption reduction method for microprocessor with 
multiple levels of cache (claimed) . 

ADVANTAGE - Reduces power consumption in a multiple cache 
microprocessor without creating an unacceptable reduction in processing 
speed . 

DESCRIPTION OF DRAWING (S) - Prediction device (8) 
Hit/miss detection circuit (10) 
Counter (12) 
Comparison circuit (14) 

Prediction circuit (16) 
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Abstract (Basic) : WO 9927452 Al 



NOVELTY - Cache memory sequencers (50) speculatively predict 
location of memory, forwarding contents requested by processor from 
cache while verifying correctness. When not duplicated in cache (miss), 
sequencer manages return of memory contents, after being accessed from 
main memory (12), to cache buffer, by hardware multithreading, and the 
sequencer is disabled when cache linefill completed. 

DETAILED DESCRIPTION - Processor rapidly accesses memory location 
when main memory duplicated in cache (cache hit) . When not duplicated 
in cache, three sequencers manage return of memory contents to cache 
burner by hardware multithreading, after being accessed. Different 
cache levels are used. Two threads are used. An independent claim 
'.•I*. ces storage control unit, 

' ! SK - Routing memory contents for execution by processor. 

AC VANTAGE - Reduces latency. Reduces memory access delays. 

DESCRIPTION OF DRAWING (S ) - The drawing shows block diagram of part 
oi storage control unit. 

main memory (12) 

sequencers (50) 

pp; 70 DwgNo IB/4 

Title Terms: CACHE; MEMORY; CONTROL; METHOD; INDEPENDENT; EXECUTE; SEQUENCE 

; INSTRUCTION; THREAD 
Derwent Class: T01 

International Patent Class (Main): G06F-012/08; G06F-015/00 

Fi !.e Segment : EPI 



25/5/9 (Item 5 from file: 350) 

DIALOG ( R) File 350: Derwent WPIX 

(c) 2004 Thomson Derwent. All rts. reserv. 



011495474 **Image available** 

WPI Acc No: 1997-473387/199744 

XRPX Acc No: N97-394683 

Branch prediction method in multi - level cache system - in which 
branch prediction information associated with overwritten cache entry 
is stored in next level cache when cache line is victimised 
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Abstract (Basic): EP 798632 A 

The method of operating a computer system having multiple cache 
memories involves storing branch prediction information in a first 
.-riche memory, writing over an old cache entry with a new cache entry 
and saving branch prediction information from the first cache 



corresponding to the old cache entry to a second cache memory. 

The method provides a mechanism for restoring the branch 
prediction information upon a cache fill or context switch, thereby 
i in! i nafc ing any additional latency for branch prediction in 
■c nner; c ion with a context switch. 

US; 7 : - Providing reduced latency in multi-threading applications, 
including lightweight: processing which allows context switching without 
s h v i n q full context. 
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Cache memory system providing set- prediction information for 
second-level cache - in which second-level set- prediction information 
is used to select set in N-way off-chip set-associative cache in event of 
first-level cache miss 
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Abstract (Basic): EP 795828 A 

The cache structure provides set- prediction information for a 
separate , second- level cache . In the event of a first-level cache 
miss, the second-level set- prediction information is used to select 
che set in an N-way off-chip set-associative cache. An on-chip 
first-level cache stores set- prediction information for the first 
level cache along with set- prediction information for the second 
level cache. 

On each access, the two set predictors are stored in different 
latches, with the first latch being used for current first-level cache 
access, and the second-level set predictor is stored in the second 
latch for use only in the event of a first-level cache miss. 



USE /ADVANTAGE - Providing set- prediction information for 
predictive accessing of cache memory. Allows set-associative structure 
co be used in second-level cache without requiring large number of 
pins. Enhances performance of multi-threading programs. 
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